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ABSTRACT 



Apparatus and methods for automatically controlling 
programing transmissions and presentations on televi- 
sion and radio equipment and monitoring the program- 
ing transmitted and presented. ("Programing" here 
means everything transmitted over television or radio 
intended for communication of entertainment or to 
instruct or inform.) The apparatus can handle program- 
ing transmitted either over-the-air (hereinafter, "broad- 
cast") or over hard-wire (hereinafter, "cablecast"). The 
apparatus receive transmissions from as many as one 
hundred or more channels that are sequentially scanned 
by one or more scanners/switches that transfer the 
transmissions to one or more receiver/decoders that 
identify signals in the programing and separate the sig- 
nals from the programing transmissions. The signals 
may then be transferred through one or more decrypt- 
ed. The separated and possibly wholly or partially 
decrypted signals are then transferred through one or 
more processors and buffers to external equipment and- 
/or data recorders. The data recorders are adapted to 
output data to remote sites on predetermined instruc- 
tions. In all these functions, the apparatus are governed 
by one or more controllers. The methods co-ordinate 
and instruct equipment in the transmission and presenta- 
tion of radio and television programing, especially in 
multi-media and multi-channel presentations, and in 
certain other functions. 

5 Claims, 22 Drawing Figures 
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run. Such systems operate transmitting operating sig- 
SIGNAL PROCESSING APPARATUS AND nals that precede and follow programing and are called 

METHODS "headers" and "trailers" respectively. The use of head- 

ers and trailers limits prior art in that headers and trail- 
- M „ , 17 r in 5 ers can become separated from programing, thereby 
ThisisacontinuationofapphcationSer.No.317,510. hampering autom atic operations. Such prior art tech- 

filed Nov. 3, 1981. niques have lacked the capacity to process the program- 

. ^r^.^irxm ^r, ^ 1Tr , TXTi/cxmnv in g ™ various ways including to instruct receiver end 

BACKGROUND OF THE INVENTION eq S uipracnt what specific programing to select to play or 

At the present time, vast amounts of programing are 10 record other than ^^^^^^^ 

i-ii wiv, ^ w , w f . it on player or recorder equipment, when and how to 

transmitted through various media throughout the 11 wu h bw j w ™. i* . 

ESsSes which programing is handled with signifi- * or record .t other than immediately, how o 

Sdegr^oTmanual Lcessing as different, discrete mod.fy .t, what equipment or channel or channels to 

cam aegreci 01 m<uiuai j,i U ^«»i, B . transmit it on, when to transmit it, and how and where 

units of programing transmitted on Single „ to ffle it or refilc it or disposc of it . television 

terns. Broadcasters and cablecasters transit ^Program- ^milters of programing, 

,„g with the expectat.on that viewers in one place tune ^ $ ^ J\ ^ ^ for ^ ^ 

to only one channel at a .urn* ordinat ion »iatic co-ordination of players, loaders, and other equip- 

On occasion and on a limited scale, the co-orainauon *-n «f u~ 

of two media and two channels has occurred. Such manual instructions stdl must be given 

oi two meow aiiu iwu simulcasts 20 on Slte . for the co-ordination of such equipment which 

co-ord.nat.on has taken the form of stereo^ nnatastt are electronically on hardwire 

where onelocal television station b ™*™**P T °&™%. channels that m stric tly separate from the channels on 
eenerallv of classical music, and simultaneously, a local . : * . . ... 

generally oi cias.bii.su "»»'-■ wh ch the programing is transmitted and such instruc- 
radio station broadcasts the same music m ^sterea But ne ver broadcast.) Such prior art systems and 

such simulcasts require significant degrees of manual ™ s have , acked ^ £ automatically 

processing at both the po.nts of ongmation and recep- ^ multi . channel an / m Ji_ media presenta . 

''Today great potential exists for a significant increase tions They have lacked ^ capacity to decry£ en- 
in Une scope and scale of multi-media and multi-channel f Ofted processing signals. They have lacked the capac- 
preventions. This increase is desirable because it will % » monitor whether receiver-end equipment are 
LcTeTse vaxiety and add substantially to the richness of 30 following instructions properly, 
increase variety ana aaa i .;„_._, . nA the . As regards monitoring systems, various systems and 

sirffis^iSK « e " * in No - K 3 i 845,391 r c r y - 

SrVof computers, es^cially ^computers in 

Ufa the object of this invention to unlock this poten- «> marketing of programing by ^ monitoring .what mdivid. 

tial by the development of means and methods which «1 television receivers tune to and eiAer per^ttmg o 

remit programing to communicate with equipment preventing the tuners to tune to given frequencies 

E ex'SSevision and radio receivers' particu- satisfact only. Such prior art techruqu es »d = ment 

larly computers and computer peripherals such as print- have been hrruted to monitonng ingle broadcast sta- 

' * v 45 tions, channels or units and have lacked the abdity to 

"it is the further purpose of this invention to provide ^^.^T'll^T^ 

me™ and methods to process and monitor such trans- to monitor only the audio or &e video pomon of 

missions and presentations at individual receiver sites televKion transmiss.ons. They have been able either to 

3 ™troE £ certain ways, the use of transmitted monitor what is transmitted over one channel or whrt 

programing and the operation of certain associated 5° b received by one or more receivers but not both. They 

equfprn^Such receiver sites may be stations or sys- **ye lacked the capacity to record and transfer ^ mfor- 

teLfthat intend to retransmit the programing, or they mat,on ^ff^J^^^^^f % 

may be end users of the programing. The present inven- crypt encrypted singals They ha ve been able : to 

tion contemplates that certain date may be encrypted momtor only single signal word types or word lengths 

and tot certain data collected from such processing » that are placed, within the transmissions, m locations 

and monitoring will automatically be transfered to a that are unvarying and unvanabla They have lacked 

remote geographic location or locations. the capacity to compare, assemble, and/or evaluate 

In the prior art, there have been attempts to develop multi-word, multi-location signals. Except * the P0*a- 

systems to control programing and systems to momtor ble case of addressable converters they have been 

proSng! but the two have been heated as separate 60 unable to distmguish the absence of «^«-^ 

systfms, and each has had limited capacity. words in transmissions. They have lacked the capacity 

As regards control systems, cueing systems and to communicate processing uutructions to external 
equipmenTnow exist that transmit instructions to oper- equipment as described m the paragraph above It is the 
atlng equipment at receiver sites by means of tone sig- object of the present invention to overcome these and 
nals that are carried, in television transmissions, in the & other deficiencies of the prior art. 
audio portion and may be heard by the human ear. Such (Tne term "signal unit" hereinafter means one corn- 
systems and devices are used to turn on equipment such plete signal instruction or information message unit 
as videotape players and recorders that have been man- .. . . Examples of signal units are a unique code identifying a 
ually loaded and to tell such equipment how long to programing unit, or a unique purchase order number 
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identifying the proper use of a programing unit, or a 
general instruction identifying whether a programing 
unit is to be retransmitted immediately or recorded for 
delayed transmission. The term "signal word" hereinaf- 
ter means one full discrete appearance of a signal as 5 
embedded at one time in one location on a transmission. 
Examples of signal words are a string of one or more 
digital data bits encoded together on a single line of 
video or sequentially in audio. Such strings may or may 
not have predetermined data bits to identify the begin- 10 
nings and ends of words. Signal words may contain 
parts of signal units, whole signal units, or groups of 
partial or whole signal units or combinations.) 

It is a further object of the present invention to pro- 
cess and monitor signals on numerous channels by se- 15 
quentially scanning each channel in a predetermined 
manner which manner may be varied. It is also an ob- 
ject of the present invention to prevent unauthorized 
use of signals and programing by permitting signal en- 
cryption, the variation of word numbers, word lengths, 20 
word compositions, and/or word locations. It is also an 
object of this system to process different signal words in 
different ways. It is also an object of the present inven- 
tion to provide a record of signals that may be trans- 
ferred to a geographically distant location on command 25 
or predetermined instruction. 

Other objects of this invention will appear from the 
following descriptions and the appended claims. 

SUMMARY OF THE INVENTION 3() 

The present invention consists of methods and appa- 
ratus with several forms. 

One method provides a technique whereby a broad- 
cast or cablecast transmission facility can duplicate the 
operation of a television studio automatically through 35 
the use of instruction and information signals embedded 
in programing either supplied from a remote source or 
sources or prerecorded. The programing may be deliv- 
ered to the transmission facility by any means including 
broadcast, hard-wire, and manual means. The transmis- 40 
sion facility may transmit a single channel or multiple 
channels of programing. The method includes a moni- 
toring technique to construct a record for each trans- 
mitted channel that duplicates the log that the Federal 
Communications Commission requires broadcast sta- 45 
don operators to maintain. The method permits the 
transfer of such records to a predetermined site or sites 
in a predetermined fashion or fashions. 

Another method has application at receiver sites such 
as private homes or public places like theaters, hotels, 50 
brokerage offices, etc., whether commercial establish- 
ments or not. This method provides techniques 
whereby, automatically, single channel, single medium 
presentations, be they television, radio, or other elec- 
tronic transmissions, may be recorded, co-ordinated in 55 
time with other programing previously transmitted and 
recorded, or processed in other fashions. Multimedia 
presentations may be co-ordinated in time and/or in 
place as, for example, when real-time video programing 
is co-ordinated with presentations from a microcom- 60 
puter working with data supplied earlier. This method 
provides techniques whereby the timing and fashion of 
the playing, processing, and co-ordination of a presenta- 
tion or presentations may be determined at the time and 
place of transmission or of presentation, either in whole 65 
or in part, either locally or remotely, or a combination 
of these factors. The method provides monitoring tech- 
niques to develop data on patterns of viewership and to 
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permit the detemination of specific usage at individual 
receiving sites for various purposes including, for exam- 
ple, the billing of individual customers. The method 
provides techniques whereby unauthorized use of pro- 
graming and/or of signals may be prevented. 

These techniques employ signals embedded in pro- 
grams. The advantage of such embedded signals, as 
compared to header and trailer signals, is that they 
cannot become separated inadvertantly from the pro- 
graming and, thereby, inhibit automatic processing, that 
they can convey signals to equipment that must switch 
manners or modes of operation during transmissions of 
individual units of programing, and that they can be 
monitored. (The techniques described here may use 
headers and trailers from time to time.) The embedded 
signals may run and repeat continuously throughout the 
programing or they may run only occasionally or only 
once: They may appear in various and varying loca- 
tions. In television they may appear on one line in the 
video portion of the transmission, or on a portion of one 
line, or on more than one line, and will probably lie 
outside the range of the television picture displayed on 
a normally tuned television set. In television and radio 
they may appear in a portion of the audio range that is 
not normally rendered in a form audible to the human 
ear. In television audio, they are likely to lie between 
eight and fifteen kilohertz. Signals may also be transmit- 
ted on frequencies outside the ranges of television and 
radio. Different and differing numbers of signals may be 
sent in different and differing word lengths and loca- 
tions. 

The present invention provides a method for obscur- 
ing the meaning of the signals to prevent unauthorized 
use of the signals and of their associated programing. 
Their meanings may be obscured through encryption so 
that apparatus described below are necessary to decrypt 
them. In addition, the pattern of the composition, tim- 
ing, and location of the signals may vary in such ways 
that only receiving apparatus that are preinformed re- 
garding the patterns that obtain at any given time will 
be able to process the signals correctly. Both the ar- 
rangement of signal units in signal words and the loca- 
tions, timings, and lengths of signal words in individual 
transmissions or groups of transmissions may vary in 
fashions that can only be interpreted accurately by ap- 
paratus that are preprogramed with the keys to such 
variations. 

The present invention also provides a method for 
identifying attempts to make unauthorized use of signals 
and the programing associated with signals. When an 
apparatus finds that signal words fail to appear in places 
and at times when and where they are expected, the 
apparatus may automatically contact one or more re- 
mote sites and may or may not disable the flow of pro- 
graming in one or more ways. 

The present invention contemplates signal processing 
apparatus comprising a device or devices that can selec- 
tively scan transmission channels as directed. The chan- 
nels may convey television, radio, or other transmission 
frequencies. The input transmissions may be received 
by means of antennas or from hard-wire connections. 
The scanners/switches, working in parallel or series or 
combinations, transfer the transmissions to receiver/- 
decoder/detectors that identify signals encoded in pro- 
graming transmissions and convert the encoded signals 
to digital information; decryptors that may convert the 
received information, in part or in whole, to other digi- 
tal information according to preset methods or patterns; 



08/17/2004, EAST Version: 1.4.1 



4,704,725 

5 6 

and one or more processor/monitors and/or buffer/- FIG, 6B is a block diagram of signal processor appa- 

comparators that organize and transfer the information ratus and methods used to co-ordinate a multi-media, 

stream. The processors and buffers can have inputs multi-channel presentation and monitor such viewer- 

frora each of the receiver/detector lines and evaluate ship. 

information continuously. From the processors and 5 FIG. 6C is a block diagram of signal processor appa- 
buffers, the signals may be transferred to external equip- ratus and methods used to organize the reception of 
ment such as computers, videotape recorders and play- selected information and programing and to co-ordinate 
ers, etc. And/or they may be transferred to one or more multi-media, multi-channel presentations in time, 
internal digital recorders that receive and store in mem- FIG. 6D is a block diagram of another example of 
ory the recorded information and have connections to 10 multi-media, multi-channel co-ordination. In this case, 
one or more remote sites for further transmission of the the co-ordination of video and print 
recorded information. The apparatus has means for FIGS. 6E, 6F, 6G, 6H and 6J are block diagrams of 
external communication and an automatic dialer and signal processing techniques coordinated with pro- 
can contact remote sites and transfer stored information graming decryptions techniques to facilitate electronic 
as required in a predetermined fashion or fashions. The 15 distribution of copyrighted materials while discourag- 
apparatus has a clock for determining and recording i n g pirating and unauthorized copying, 
time as required. It has a read only memory for record- tptthm of thp PR FFFRHFD 
ing permanent operating instructions and other infor- 

mation and a programmable random access memory £,Mi*uuiivi£,iN 

controller ("PRAM controller") that permits revision 20 The Signal Processor Apparatus 

of operating patterns and instructions. The PRAM con. processor apparatus for simultaneous use 

bolter may be : connected to all internal operating units ^ r ^ cQnvcys ^ tcJcvision ^ 

for full flexibility of operations. mn1ftVHl - m radio programing and a broadcast television input is 

Signal processing apparatus ^ « " „ shown in FIG. 1 As shown, the input signals are the 

specific situations that 25 entire range of frequencies or channels transmitted on 

those provided by the basic the cable and the entire range of broadcast television 

mayomitoneormoreofthespeaficoperatmgelements transmissions available to a local television antenna of 

described above. conventional design. The cable transmission is input 

BRIEF DESCRIPTION OF THE DRAWINGS 30 simultaneously to switch 1 and mixer 2. The broadcast 
FIG. 1 is a bloc* diagram of one enrtodhnen, of ^3^^^^ 

^SFtt25XZ*n of a TV signal decoder «WI «• The osciHator, 6 is controlled to provide a 

' 6 b number of discrete specified frequencies for the particu- 

TlG2 S Bisablock diagram of a radio signal decoder 35 

^FIGS^A, 3B and 3C are block diagrams of signal frequency of interest that is passed at a fixed frequency 

processing apparatus and methods as they might be used 40 to a TV signal decoder, 30. 

in an intermediate transmission facility, in this case a Deader 30^is shown more fully in HO 2A_ In the 

cable system head end decoder, 30, the frequency passes first through filter 31 

FIG. 4A is a block diagram of a signal processor and which defines the particular channel of interest to be 

a programing decryptor or other interrupt means with analyzed. The television channel signal is then transmit- 

signals input to the signal processor before programing 45 ted to a standard amplitude demodulator, 32, which 

decryption. Also included is a local input. uses standard demodulator techniques well known in 

FIG. 4B is a block diagram of a signal processor and the art to define the television base band signal. This 

a decryptor/interruptor with signals input to the signal base band signal is then transmitted through separate 

processor in programing after programing decryption. paths to three separate detector devices. These separate 

FIG. 4C is a block diagram of a signal processor and 50 detectors are designed to act on the particular fre- 

a decryptor/interruptor with signals input both before quency ranges in -which the encoded information may 

and after programing decryption. be found. The first path, designated A, inputs to a stan- 

FIG. 4D is a block diagram of a signal processor and dard line receiver, 33, well known in the art. This line 

a multiple decrypter/interrupters in series, with signals receiver, 33, detects the existance of an embedded signal 

input both before and after programing decryption. 55 or signals in one or more of the lmes normally used to 

FIG. 4E is a block diagram of a signal processor and define a television picture. It receives and detects only 

multiple decryptor/interruptors and with signals from that portion or portions of the overall video transmis- 

one channel needed for decryption of a second channel. sion and passes this line portion or portions to a digital 

FIG. 5 is a block diagram of signal processor appara- detector, 34, which acts to decode the encoded signal 

tus monitoring various programing and viewership pat- 60 information in the line portion or portions. The base 

terns, band signal is also inputted through path B to an audio 

FIGS. 6H and 6J are block diagrams of signal proces- demodulator, 35, which further inputs a high pass filter, 
sor apparatus and methods as they might be used at a 36, and a digital detector, 37. The digital detector, 37, 

consumer receiver site. through standard detection techniques well known in 

FIG. 6A is a block diagram of signal processor appa- 65 the art, determines whether a particular signal is present 
ratus and methods used to instruct and inform external in the transmission in a predetermined fashion. Path C 
equipment governing the environment of the local re- inputs the separately defined transmission to a digital 

ceiver site detector, 38. Detectors, 34, 37, and 38, line receiver, 33, 
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and high pass filter, 36, all operate in predetermined Buffer/comparator, 14, is connected to clock, 18, and 
fashions which fashions may be changed by external has means for adding information such as time of re- 
controller, 20 (referring to FIG. 1), to be described ccipt, for example, to signals. Upon determining in a 
below. pre-determined fashion that a signal word or unit should 

If one returns to FIG. 1, one sees that the three sepa- 5 be passed, buffer/comparator, 14, transmits the corn- 
rate lines of information outputted from TV signal de- bined information to a digital recorder, 16. Buffer/com- 
coder, 30, are then gated to a buffer/comparator, 8, parator, 14, also has means for determining, in a prede- 
which also receives other inputs from the other separate termined fashion, when signals require transfer iramedi- 
receivers comprising similar filters, demodulators, and ately to a remote site and for communicating such a 
decoders for other channels of interest. 10 requirement to controller, 20, and such signals directly 

One such other path is that from mixer 2. Mixer 2 and with the remote site via telephone connection, 22. 
the controlled oscillator, 6, act to select a radio fre- Digital recorder, 16, may be a memory storage ele- 
quency of interest which is inputted to a radio signal ment of standard design. It has means for determining in 
decoder, 40, shown in FIG. 2B. The frequency passes a predetermined fashion how full it is and passing this 
first through standard radio receiver circuitry, 41, well 15 information to controller, 20. The pre-determined fash- 
known in the art, a radio decoder, 42, and a standard ion may include provisions whereby recorder, 16, in- 
digital detector, 43. All operate in predetermined fash- forms controller, 20, automatically when it reaches a 
ions that may be changed by external controller, 20 certain level of fullness. 

(referring to FIG. 1). As FIG. 1 shows, the radio signal The signal processor apparatus also has a controller 

detector outputs to buffer/comparator 8. 20 device* which includes programable random access 

(The signal processor apparatus described here is memory controller 20, read only memory 21 that may 
configured to receive broadcast TV transmissions and contain a unique digital code capable of identifying the 
cablecast TV and radio transmissions. Were it desirable signal processing apparatus uniquely, an automatic dial- 
to process signals in other transmissions such as broad- ing device 24, and a telephone unit, 22. The controller, 
cast microwave transmissions or cablecast transmissions 25 20, governs the operation of all operating elements of 
on other than standard TV and radio frequencies, the the apparatus. The controller, 20, inputs the local oscil- 
mixers and switches would be appropriately recon- lator, 6, a sequential pattern to select the various chan- 
figured and one or more other signal decoders as de- nels to be received by switch, 1, and mixers, 2 and 3. 
scribed in FIG. 2C would be added. As FIG. 2C shows, This then allows the channels to be diverted to the 
the desired frequencies would pass through appropriate 30 detectors, receivers, and decoders in any predetermined 
other receiver circuitry, 45, well known in the art, and pattern desired. The controller, 20, can instruct signal 
an appropriate digital detector, 46, before being output- decoders, 30 and 40, when, where, and how to look for 
ted to buffer/comparator 8. These, too, can be con- signal words, which allows signal words to be received 
trolled by controller, 20 (referring to Fig.l).) in any pattern or patterns. It can instruct buffer/com- 

BufFer/comparator, 8, organizes the data stream that 35 parator, 8, how to assemble signal words into signal 
it receives according to a pre-determined fashion that units and join units together for further transfer and 
enables buffer/comparator, 8, among other things, to how to determine which signals to pass to decrypter, 
assemble signal units from signal words. In a pre-deter- 10. It can tell decrypter, 10, when and how to change 
mined fashion, buffer/comparator, 8, identifies signal decryption patterns, fashions, and techniques. It can tell 
words and/or signal units that must be decrypted, either 40 processor or monitor, 12, how to determine which sig- 
in whole or in part, and passes identified signal words nals to pass externally and when and where and how to 
and/or units to decrypter, 10. Decrypter, 10, uses con- determine which signals to pass to buffer/comparator, 
ventional decrypter techniques, well known in the art, 14. It can tell buffer/comparator, 14, what and how to 
in a predetermined fashion to decrypt such signals as count, what and how to mark signals, and what re- 
required. Decrypter, 10, then passes the decrypted sig- 45 ceived signals to discard. The controller, 20, also inputs 
nals to processor or monitor, 12. Buffer/comparator, 8, the digital recorder, 16, to direct it to output the infor- . 
passes signal words and units not identified as requiring mation from the memory of the recorder, 16, to tele- 
decryption directly to processor or monitor, 12. phone connection, 22, and thence to the collection site 

Processor or monitor, 12, analyzes, in a pre-deter- at the remote geographical location. The controller, 20, 
mined fashion, the signal words and units that it re- 50 also controls the automatic telephone dialing device, 24, 
ceives and determines whether they are to be passed to to allow the apparatus to automatically output its own 
external equipment or to buffer/comparator, 14, for information in accordance with a predetermined se- 
further processing or both. If a signal or signals are to be qucnce and to change telephone numbers dialed as re- 
passed externally, processor unit, 12, identifies, in a quired. 

pre-determined fashion, the external equipment to 55 To facilitate the operation of the device, the control- 
which the signal or signals are addressed and passes ler, 20, can receive information from all operating ele- 
them to appropriate jack ports for external transmission. ments of the apparatus. Control signals can be passed to 
If they are to be processed further, processor or moni- the apparatus by means of the programing transmissions 
tor, 12, passes them to buffer/comparator, 14. Processor input at switch, 1, and mixer, 2, An example of such a 
or monitor, 12, communicates with clock, 18, and has 60 control signal is an instruction for the apparatus to 
means to delay the transfer of signals, in a predeter- contact a remote telephone unit The processor unit, 12, 
mined fashion, when delayed transfer is determined, in has the capacity to identify instruction signals for con- 
a predetermined fashion, to be required. troller, 20, and pass them to controller, 20, over control 
Buffer/comparator, 14, has means for identifying, information lines. Buffer/comparator, 14, has the capac- 
according to a predetermined fashion, which signals are 65 ity to pass received time signals to the controller, 20, in 
to be recorded. To avoid overloading digital recorder, a predetermined fashion set by and changeable by con- 
16, with duplicate data, buffer/comparator, 14, has troller, 20. Buffer/comparator, 8, and monitor or pro- 
means for counting and discarding duplicate signals. cessor, 12, each have the capacity to inform controller, 
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20, when signals that they are instructed to look for in what signals to discard and how to mark signals and 

predetermined fashions, set by and changeable by con- assemble signal strings. The controller activates digital 

troller, 20, fail to appear. Oscillator, 6, the controller, recorder, 16, thus defining the location in memory of 

20, and buffer/comparator, 8, can interact in such a each of the signals and signal strings. The controller, 20, 

fashion that buffer, 8, can identify the channel that any 5 also controls the automatic telephone dialing device, 24, 

given signal is received on and mark the signal for sub- which can automatically output the digital information 

sequent identification of the channel. Digital recorder, on the digital recorder, 12, to a remote site through a 

16, can tell the controller, 20, when it reaches predeter- telephone connection, 22. The controller, 20, can also 

mined levels of fullness to permit the controller, 20, to set the proper time into clock, 18, should this step be 

instruct auto dialer, 24, to contact an appropriate re- 10 necessary. The controller, 20, operates in a predeter- 

mote site allowing the recorder, 16, to output its data mined fashion that can be altered by external means 

making memory available. In normal operation, con- communicating by means of the telephone connection, 

troller, 20, may be instructed by the remote site to erase 22. 

recorder, 16, which instruction controller 20, effects Mcthod Qf ^ ^ ^ Intermediate Transmission Point 
through communication with recorder, 16; however, 15 

controller may ignore such an instruction in a predeter- The signal processing apparatus outlined in FIGS. 1, 

mined fashion, if the information in recorder, 16, is to be 2A, 2B, and 2C, and their variants as appropriate, can be 

conveyed to more than one remote sites. used to automate the operations of an intermediate 

The controller, 20, can shut off any element or ele- transmission point whether it be a broadcast station 
ments of the apparatus in whole or in part. It is interac- 20 transmitting only a single channel of programing or a 
tive with external sources via telephone connection, 22, cable system cablecasting many channels. They can be 
and can be reprogramed from such remote sources. It used in a facility transmitting television programing, 
follows standard password protection techniques well radio programing, and making other electronic trans- 
known in the art. • missions. 

25 FIG. 3 illustrates one instance of such use. FIG. 3 

Operation of Signal Processor Apparatus illustrates the use of Signal Processing Apparatus and 

The simplest forms of signal processor apparatus are Methods at a cable television system "head end" trans- 
each of the five paths described in FIGS. 2A, 2B, and mission facility that cablecasts several channels of tele- 
2C. Each path, by itself, is capable of identifying signals vision programing. The means for and method of trans- 
in the portions of programing transmissions that each 30 mission of programing described here is well known in 
receives. A digital signal is embedded by conventional the art. The facility receives programing from many 
generating and encoding means and transmitted in a sources. Transmissions may be received from satellites 
television, radio or other transmission. Each path is by satellite antenna, 50, low noise amplifiers, 51 and 52, 
capable of receiving a transmission or a portion of a and TV receivers, 53, 54, 55, and 56. Microwave trans- 
transmission and detecting digital signals in that portion 35 missions can be received by microwave antenna, 57, and 
and transmitting said signals to in-line equipment for television video and audio receivers, 58 and 59. Con- 
further processing. Each of the paths described in ventional TV broadcast transmissions can be received 
FIGS. 2A, 2B, and 2C can identify and process only by antenna, 60, and TV demodulator, 61. Other elec- 
signals embedded in the particular transmission channel tronic programing input means, 62, can receive pro- 
inputted to said paths. 40 graining transmissions. All of these receive transmis- 

The signal processor apparatus described in FIG. 1 sions fed into the facility by hard-wire and connect, by 
can identify such signals in multiple and variable loca- means of conventional switches (here matrix switch, 
tions in multiple and variable modes, channels, and 75), to one or more video recorder/players, 76 and 78, 
transmissions. Such signals may be transmitted over and and/or to equipment that outputs them over various 
over continuously in such transmissions or they may be 45 channels to the cable system's field distribution system, 
transmitted over and over only for predetermined time 93, which equipment includes here cable channel modu- 
intervals. The controller, 20, is programed to sequence lators, 83, 87, and 91, and channel combining and multi- 
the local oscillator, 6, to select each desired frequency plexing system, 92. Programing can also be manually 
for a specific time interval in accordance with a prede- delivered to the facility on prerecorded video tapes and 
termined pattern. This pattern may be selected in accor- 50 videodiscs. When played on video recorder and play- 
dance with standard broadcast and cablecast practices ers, 76 and 78, or other similar equipment well known in 
known to exist on that transmission line or frequency. the art, such prerecorded programing can be transmit- 
The local oscillator, being thus sequenced, will allow ted to the field. 

each signal decoder, 30 and 40, to receive a particular In the present art, the identification of incoming pro- 
frequency at a particular time interval. This will define 55 graining, however received; the operation of video 
the timing of the composite outputs of the digital detec- player and recorder equipment, 76 and 78; and the 
tors, 34, 37, and 38 in FIG. 2A, and 43 in FIG. 2B. The maintenance of records of programing transmissions are 
same controller will control buffer/comparator, 8, to all largely manual operations. 

discard received duplicate and partial signals, to mark FIG. 3 shows the introduction of signal processing 

signals with correct channel identifiers, to transfer sig- 60 apparatus and methods to automate these and other 

nals to decrypter, 10, and processor or monitor, 12, as operations. 

required, and to perform such other functions as buf- Incoming programing transmissions are received at 

fer/comparator, 8, performs. The controller, 20, in- the relevant receiver points, antennas, 50, 57, and 60, 

structs decrypter, 10, what to decrypt and in what fash- and other means, 62. They are fed along the conven- 

ion. It instructs processor or monitor, 12, how to iden- 65 tional paths described above. At distribution amplifiers, 

tify what signals to pass externally and where to pass 63 through 70, each incoming feed is split into two 

them and what signals to transfer to buffer/comparator, paths. One is the conventional path whereby program- 

14. The controller, 20, instructs buffer/comparator, 14,. ing has flowed and continues to flow to recording de- 
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vices, 76 and 78, and/or to flow to field distribution controller/computer, 73, determines at any time that it 
system*, 93. The other path flows from each distribution is necessary to reorganize the order in which program- 
amplifier, 63 through 70, individually to signal proces- ing units are stored on either recorder/player or on 
sor, 71. Signal processor, 71, has means, described both, controller/computer, 73, can use techniques for 
above, to identify and separate the instruction and infor- 5 reorganizing files stored on multidisk units, which tech- 
mation signals from their associated programing and niques are well known to computer operators, and 
pass them, along with information identifying the chan- order the execution of such techniques by passing ap- 
nel source of each signal, externally to code reader, 72. propriate instructions to of matrix switch, 75, and recor- 
Signal processor, 71, also has means to record said sig- der/players, 76 and 78. Were this head end facility 
nals and transfer them to external communications net- 10 cquiped with . automatic operating equipment well 
work, 97. It also has means to record and transfer simul- known in television studios, controller/computer, 73, 
taneously. could pass appropriate operating instructions to such 

Code reader, 72, passes the received signals, with equipment, 

channel identifiers, to cable program controller and Controller/computer, 73, monitors the.operation of 

computer, 73. 15 the head end facility by means of TV signal decoders, 

Cable program controller and computer, 73, is the 77j 79j 80 84> ^ ^ each of which shown in detafl in 

central automata control unit for the transmission facil- nG 2A Controller/computer, 73, has means to com- 

lty ^ ii / * r • . municate control information with each decoder, 77, 79, 

_ 1 ne contro ler/computer, 73, has means tor receiving g0j ^ and 8gj tQ teU ^ how 

to operate and how and 

input mformation from Ioca input 74 and from remote 20 where tQ look for ^ ^ and £ omiDunjcate other 

sources via telephone or other data transfer network, • f ^^ ot - „ rruie ™u^;« M * , , 

no o u • * • c ±< ■ u* • i j *i. li information. (This particular embodiment could be ex- 

98. Such input information might include the cable KftB j fl j tfl Ju fl ; j ♦ u j , 1A . 

. ! . . \ , , , & ii* ... panded to include a decrypter, such as decrypter 10 in 

television system s complete programing schedule, with {™ ~ . • . , ' , r , 

each discrete unit of programing identified with a SV^^V^^^^n 771 
unique program code (which in thf case of advertising 25 7 *' 8 °' JJ ^ **> ™ d controller/computer, 73.) De- 
might be a purchase order number). Such input infor cod ™> *°> 84 ' and 88 > inform controller/computer, 73 
mation might also indicate when and where the cable w £ a » P^smg on each cable channel and 
head end facility should expect to receive the program- ^ ft hat ** nals the Programing contains. Decoders 77 and 
ing. Such input information might also indicate when 79 > mform controller/computer 73, what specific pro- 
and on. which channel or channels the head end facility 30 S ram | n g * loaded on recorder/players, 76 and 78 re- 
should transmit each program unit to cable field distri- spectively, and what signa s it contains. (Among other 
bution system, 93. signals, a program unit could contain signals that would 
By means of the signals, with channel indicators, inform controller/computer, 73, of the distance to the 
received from code reader, 72, controller/computer, 73, beginning and end of the program unit which signals 
can determine what specific programing and program- 35 wouId facilitate operation of recorder/players such as 
ing unit has been received by each receiver, 53 through 76 and 78 *) 

62, and is passing in line on each individual wire to ^ cable head end facilit y also contains signal strip- 
matrix switch, 75. P ers » 81, 85, and 89, of which models exist well known 

By comparing identification signals on the incoming m the art ,> that controller/computer, 73, can instruct to 

programing with the programing schedule received 40 remove signals from programing as required, and signal 

earlier from local input, 74, and/or from a remote site generators, 82, 86, and 90, also well known in the art, 

via network, 98, controller/computer, 73, can deter- that controller/computer, 73, can instruct to add signals 

mine when and on what channel or channels the head to programing as required. At each point, 81, 85, and 89, 

end facility should transmit the programing. there ma y be sin g ]e or multiple strippers. At each point, 

Controller/computer, 73, has means for communicat- 45 82 » 86 » and 90, there may be single or multiple genera- 

ing control information with matrix switch, 75, and tors - 

video recorder/players, 76 and 78. If incoming pro- Beyond channel combining system and multiplexer, 

graming is meant for immediate transmission, control- 92 » amplifier, 94, transmits programing to signal proces- 

ler/computer, 73, instructs matrix switch, 75, to config- sor, 71, and signal processor, 96, which permits both 

ure its switches so as to transfer incoming programing 50 apparatus to monitor and record all the programing 

to the proper output channel. For example, if control- transmitted by the cable television system head end 

ler/computer, 73, determines that programing incoming facility to field distribution system, 93. Such records can 

via receiver, 53, should be transmitted immediately to provide automatically for each channel the information 

the field distribution system, 93, via cable channel mod- that the Federal Communications Commission requires 

ulator, 87, controller/computer, 73, instructs matrix 55 broadcast station operators t.o maintain as station logs, 

switch, 75, to configure its switches so as to transfer Signal processors, 71 and 96, can transmit such records 

programing transmissions inputted from TV receiver, of programing to remote sites via telephone or other 

53, to the output that leads to modulator, 87. Similarly, data transfer networks, 97 and 99 respectively, 

if controller/computer, 73, determines that incoming This particular embodiment describes a transmission 

programing should be recorded for delayed transmis- 60 facility transmitting only television programing. The 

sion, controller/computer, 73, selects a video recor- facility could also process and transmit radio program- 

der/player, 76 or 78, in a predetermined fashion, to ing and other electronic data according to the methods 

record the incoming programing, instructs matrix described here by adding radio decoder paths and other 

switch, 75, to transfer the programing to the designated signal decoder paths, as shown in FIGS. 2B and 2C 

recorder/player, 76 or 78, and instructs the recorder/- 65 respectively, to signal processors, 71 and 96, and decod- 

player, 76 or 78, to turn on and record the programing. ers, 77, 79, 80, 84, and 88. Likewise, these methods are 

Recorder/players, 76 and 78, can communicate pro- also applicable in a facility that transmits only a single 

graming with each other through matrix switch, 75. If channel of radio or television programing. 
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on where the signal or signals arc placed, in the incom- 
Methods for Governing the Reception of Programing mg transmission, a decrypter does not necessarily de- 

FIGS. 4A through 4E illustrate methods for govern- crypt the entire transmission. Encrypted transmissions 
ing the reception of programing and the use of signal may be only partially encrypted. For example, only the 
processor apparatus in these methods. All of these 5 video portion of the transmission may be encrypted, 
methods involve the use of one or more devices, of The audio portion may remain unencrypted. In such a 
which various models exist well known in the art, for circumstance, a connection such as that shown in FIG. 
the decryption of programing transmissions and/or one 4B could pass unencrypted signals to signal processor 
or more other means for interrupting programing trans- 103, while passing a transmission unsuitable for satisfac- 
missions, also well known in the art, which may be as 10 tory viewing, if the signals were placed in the audio 
simple as a switch and which may have means to inter- portion of the overall transmission, 
rupt programing by generating noise which noise may FIG. 4C illustrates a configuration that permits a 
be an overlay of another audio and/or video transmis- method that provides a signal or signals to signal pro- 
sion cesser, 106, prior to decryption which signal or signals 

FIG. 4A shows a signal processor, 100, and a pro- 15 enables decryptor/interruptor, 107, to decrypt and/or 
graming decrypter and/or interrupt means, 101, each of pass programing transmissions it receives then signal 
which receives the same transmission of programing. processor, 106, searches in a predetermined fashion for 
The devices 100 and 101, may receive one channel of a second signal or set of signals in the decrypted output 
programing or multiple channels. The signals that en- of decryptor/interruptor, 107. If this second signal or 
able the decrypter/interrupter, 101, to decrypt and/or 20 set of signals fails to appear in the form or forms and 
transfer programing uninterrupted may be embedded in place or places and time or times that signal processor, 
the programing or may be elsewhere. Signal processor, 106, expects, signal processor, 106, can respond in a 

100 identifies, evaluates, possibly decrypts, and passes a predetermined fashion and generate and record in digi- 
signal or signals to decrypter/interrupter, 101, either at tal recorder, 16 (referring to FIG. 1), information that 
the time of receipt of such programing or at a delayed 25 reports this fact in a predetermined fashion and/or 
time or a combination. The signal or signals instruct transfer this information immediately to a remote site by 
decrypter/interrupter, 101, to decrypt the transmission telephone means and/or generate and transmit to de- 
or not to decrypt the transmission or to interrupt the cryptor/interruptor, 107, instructions that disable de- 
transmission or not to interrupt the transmission. The cryptor/interruptor, 107. 

signal or signals may also inform decrypter/interrupter, 30 FIG. 4D shows that a multi-stage decryption/inter- 

101 how to decrypt or interrupt the programing if ruption process may be used in which transmissions 
decrypter/interrupter, 101, is capable of multiple must be processed by one or more additional decryptor- 
means. The signal or signals may transmit a code or /interrupters, 111, that follow decryptor/interruptor, 
codes necessary for the decryption of the transmission. 110. 

FIG 4A also shows local input, 102, with means for 35 FIG. 4E illustrates that the signal processor, 112, can 
generating and transmitting signals to signal processor, monitor multiple channels and pass instructions to mul- 
100. Local input, 102, is intended to permit a person at tiple decryptor/interruptors, each of which presses 
a local receiving site that is prevented, by any means, fewer channels than the multiple channels processed by 
from receiving programing to instruct signal processor, signal processor, 112. FIG 4E illustrates how signals 
100 that the site wants to be enabled to receive the 40 transmitted on one channel can govern the decryption 
programing. Local input, 102, may also serve other and/or transfer of another channel Signal processor, 
purposes. Local input, 102, may convey a continuous 112, receives, evaluates, and processes a multiple chan- 
signal or an occassional signal or a one-time-only signal. nel transmission from cable transmission facility, 113. 
It may be activated by one or more switches or buttons Cable converter box, 114, of which many types are now 
or combinations. It may be a computer acting in a pre- 45 available, with means for informing signal processor, 
determined fashion. The signal may be input to signal 112, which channel of programing it is transferring, 
processor, 100. as described in FIG. 1, at buffer/com- receives the same multi-channel transmission and trans- 
parator, 8, or sighal processor or monitor, 12, or buf- fers one channel to decryptor/interruptor, "5. The 
fer/comparator 14 signal or signals necessary for the decryption of the 

In the preferred embodiment, local input, 102, inputs 50 channel that box, 114, passes to decryptor/interruptor, 
a one-time signal to signal processor, 100, at buffer/- 115, in this case, is not located in the channel transmis- 
comparator, 8, and transmits information in a digital sion. They may be preprogramed into the signal proces- 
code signal which information is input to local input, sor (for example, in programable randon access mem- 
102, in an alphanumeric form manually by means of ory controller, 20, in FIG. 1) or they may be transmitted 
buttons 55 in a channel other than the channel being transferred 

FIGS 4B and 4C illustrate various alternative ways from box, 114. If signal processor, 112, has been prepro- 
that signals may be input to the signal processor, 100, gramed with the signal or signals or if it has been in- 
103 or 106 as applicable. The fundamental point is that formed of the predetermined fashion for identtfying and 
signals may be received in a manner that requires de- processing the the needed signal or signals m the incom- 
cryption and/or transmission by a decryptor/interrup- 60 ing transmission from facility, 113, for example, where 
tor, 104, before they reach the signal processor, as with to look for the signals and when and ho w, signal proces- 
signal processor 103 in FIG. 4B, or they may not, as sor, 112, can transfer the signal to decryptor/lnterrup- 
with signal processor 100 in FIG. 4A, or some combina- tor, 115. The tuner, 119, informs signal processor, 112, 
tion, as with signal processor 106 in FIG. 4C. what channel box, 114, is switched to whenever box, 

However, FIGS. 4A, 4B, and 4C do not fully illus- 65 114, is switched or turned on. Signal processor, 112, 
trate this point because these figures do not reveal that receives this information probably at buffer/compara- 
the question of the need for decryption prior to reach- tor, 8 (referring to FIG. 1), which signal processor, 112, 
ing the signal processor depends, among other things, processes the signal from tuner, 119, in a predetermined 
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fashion that causes the signal or signals that relate to the 
necessary proper operation of decryptor/interruptor, 
115. If signal processor, 112, can identify, processes, and 
transfer the needed signal or signals, decryptor/inter- 
ruptor, 115, can decrypt and/or transfer the incoming 5 
transmission from box, 114, satisfactorily. If signal pro- 
cessor, 112, cannot transfer the needed signal or signals, 
decryptor/interruptor, 115, cannot decrypt and/or 
transfer the programing transmission satisfactorily. 

FIG. 4E also illustrates how it may be necessary to 10 
decrypt a programing transmission on one channel in 
order to identify and process correctly the programing 
transmitted on another. In FIG. 4E, the signal or signals 
needed to operate decryptor/interruptor, 115, correctly 
may be on a separate channel of programing that is, 15 
itself, encrypted in transmission. Signal processor, 112, 
can transfer the correct signal or signals only if cable 
converter box, 117, is tuned to the proper channel and 
decryptor/interruptor, 118, can transfer a correctly 
decrypted transmission to signal processor, 112, for 20 
processing. 

In any of the cases illustrated in FIGS. 4A through 
4E, signal processors, 100, 103, 106, 109, and 112, could 
also operate in a predetermined fashion and telephone a 
remote site to get an additional signal or signals neces- 25 
sary for the proper decryption and/or transfer of in- 
coming programing transmissions. 

Methods for Monitoring Reception and Operation 

FIG- 5 illustrates methods for monitoring reception 30 
and operation which methods can be used to gather 
statistics on programing usage and associated uses of 
other data transmissions and equipment. Such statistics 
are necessary, for example, in the development of tele- 
vision program ratings. 35 

FIG. 5 shows two conventional TV sets, 132 and 144, 
a conventional video cassette recorder, 135, a conven- 
tional videodisc player, 137, a conventional radio, 141, 
a conventional microcomputer, 142, a conventional 
data printer, 146, and a television set, 148, that is capa- 40 
ble of displaying two different television programing 
transmissions at once. This is only a representative 
group of equipment. Many other types of television and 
radio players and recorders could be included in FIG. 5. 

Except for the videodisc player which neither re- 45 
cords nor displays programing or other data, each unit 
has an appropriate associated signal decoder. Each de- 
coder is likely to be located physically inside its associ- 
ated player/recorder unit Each is located at a point in 
the associated unit's circuitry where it receives every 50 
embedded signal on the programing channel or data 
channel to which the unit is tuned for which signal the 
decoder is programed in a predetermined fashion to 
search. 

If a unit like the microcomputer can receive transmis- 55 
sions from more than one source or of more than one 
kind — television, radio, or other — it will have sufficient 
apparatus to monitor every channel and kind of trans- 
mission it can receive. 

The signals for which the decoders are monitoring 60 
are likely to be unique digital codes that may identify 
each programing or data unit received and the source of 
each. They may identify networks, broadcast stations, 
channels on cable systems, and possibly times of trans- 
mission. They may convey unique identifier codes for 65 
each program or commercial. In the case of data trans- 
mitted to the microcomputer, they may be unique codes 
that identify the source and suppliers of the data. In the 



case of data received at the printer, they may identify 
publications, articles, publishers, distributors, advertise- 
ments, etc. The decoders, 131, 136, 138, 143, 145, 147, 
149, and 150, may search for many types of codes, and 
the types described here provide only examples. 

In FIG. 5, each decoder receives every relevant sig- 
nal received by its associated player or recorder unit 
For example, TV set, 131, may receive programing 
from many sources including cable converter box, 133, 
video cassette recorder, 135, and videodisc player, 137. 
In every programing unit played on TV set, 132, TV 
decoder, 131, receives every signal for which it is in- 
structed to search in a predetermined 

fashion and transfers the signals to signal processor, 
130, which has means to identify the source decoder 
from which each signal that it receives comes. On all 
programing recorded by video cassette recorder, 135, 
decoder, 136, receives every relevant signal and trans- 
fers such signals to signal processor 130. Radio signal 
decoder, 138, operates similarly for radio, 141. Other 
signal decoder, 143, for microcomputer 142. TV signal 
decoder, 145, for TV set, 144 (which may receive pro- 
graming inputs and associated signals generated or 
transferred by microcomputer, 142). Other signal de- 
coder, 147, for printer 146. And TV signal decoders, 
150 and 149, for each channel of programing received 
and displayed by multi-picture TV set, 148. 

One particular advantage of these methods for moni- 
toring programing is that, by locating the identifier 
signals in the audio and/or video and/or other parts of 
the programing that are conventionally recorded by, 
for example, conventional video cassette recorders, 
these methods provide techniques for gathering statis- 
tics on what is recorded on video cassette recorders and 
on how people replay such recordings. For example, a 
person might instruct video cassette recorder, 135, auto- 
matically to record the NBC Network Nightly News as 
broadcast over station WNBC in New York City. Re- 
corder, 135, might receive the programing over Man- 
hattan Cable TV channel 4 and record the programing 
from 7:00 PM to 7:30 PM on the evening of July 15, 
1985. Each discrete bit of this information could be 
conveyed to recorder, 135, in a signal unit or units in the 
programing so received and recorded. Decoder, 136, 
would identify these signals and transfer them to signal 
processor, 130. Subsequently, the person might play the 
recorded programing on TV set, 132, from 10:45 PM to 
11:15 PM the same evening. This time, TV signal de- 
coder, 131, identifies the embedded signals and transfers 
them to signal processor, 131. Prerecorded video cas- 
settes and videodiscs could also contain unique embed- 
ded codes that would identify their usage (and could 
also transfer instructions to other external equipment). 

Signal processor, 130, would probably receive these 
signals from decoders, 131, 136, 138, 143, 145, 147, 149, 
and 150) at its buffer/comparator unit, 14 (referring to 
FIG. 1), in a predetermined fashion that would permit 
signal processor, 130, to identify which decoder the 
individual signals come from and, in a predetermined 
fashion, create a signal string by appending digital infor- 
mation to the received signal which information might 
identify the individual decoder, 131, 136, 138, 143, 145, 
147, 149, or 150 and the time of receipt at signal proces- 
sor, 130. To minimize the use of data recorder, 16, buf- 
fer/comparator, 14, may evaluate signals in a predeter- 
mined fashion and discard some signals rather than 
passing them to the recorder, 16. It may compare each 
signal from a given source such as decoder, 131, with 
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other signals received earlier from the same source. It nal decoder, 203, can also identify such signals but only 

may only count incoming duplicate signals or it may in the one TV channel transferred by box, 201, to TV 

append a time code to the end pf the basic signal string set, 202, and then only when TV set, 202, is on and 

formed around the first received signal and alter this operating. Decoder, 203, transfers all received signals to 

time designation each time a new duplicate signal is 5 processor or monitor, 204, which identifies the signals 

identified so that the time code identifies the time of as addressed to microcomputer, 205, and transfers them 

receipt of the last duplicate signal. Whatever method is to microcomputer, 205. Microcomputer, 205, uses such 

used, the buffer/comparator, 14, may discard all dupli- received signals, in a predetermined fashion, to govern 

cate signals received. At a time when bufTer/compara- the operation of furnace, 206, air conditioning system, 

tor, 14, determines in a predetermined fashion that it 10 207, and window opening and closing means, 208. 

will receive no further duplicate signals, it transfers the Co-ordinating a Stereo Simulcast 

full signal string to recorder, 16. .... 

Signal divider, 139, illustrates another type of moni- FIG. 6B illustrates a method for automatic coordina- 

toring that signal processing apparatus and methods can tion of a multimedia presentation in one place, in this 

facilitate. Signal divider, 139, monitors the use of signals 15 case a stereo simulcast. A person decides to watch a 

rather than the use of programing. Every instruction or program on television that is stereo simulcast on a local 

information signal transmitted from processor, 140, to radio station, too. The person turns on television, 202, 

microcomputer, 142, is also transmitted to. signal pro- and tunes to the proper channel. TV signal decoder, 

cessor, 130, to be handled, recorded, and transmitted to 203, detects signals in the programing transmission on 

a remote site with all other monitor information. In a 20 the channel which signals it transfers to monitor or 

predetermined fashion, signal processor, 130, identifies processor, 204. Monitor or processor, 204, determines 

and marks the source of signals as coming from a de- that certain signals are addressed to switch, 212, and 

vice, 139, monitoring signal usage rather than program- transfers these signals to switch, 212. These signals 

ing usage and viewership. In this fashion, besides facili- instruct switch, 212, to turn power on to radio, 209, and 

tating data gathering on how programing is used, signal 25 its associated equipment, including a conventional digi- 

processing apparatus and methods also permit the eval- tal tuner, 213. Monitor or processor, 204, also identifies 

uation of how equipment is used. (For simplicity, FIG. signals addressed to tuner, 213, which it transfers ac- 

5 has focused only on methods whereby data is gath- cordingly. These signals instruct tuner, 213, to tune 

ered from signal decoders remote from signal proces- radio, 209, to the proper frequency for the simulcast, 

sor, 130. FIG. 5 has not included control information 30 Automatically, by turning TV set, 202, to the channel 

connections between signal processor, 130, and the with a stereo simulcast, the person has activated the 

remote decoders which would permit signal decoder, stereo simulcast. 

130, to alter the methods of operation of said remote FIG. 6B also shows signal processor, 200, monitoring 
decoders. Such control information connections are for a data gathering and ratings service. TV signal de- 
included in signal processing apparatus and methods.) 35 coder, 203, and radio signal decoder, 211, also identify 

certain signals that monitors or processors, 204 and 210 

Methods for Governing or Influencing the Operation of respectively, determine to identify the programs, etc. on 

Equipment that is External to Conventional Television the cna nnels to which TV set, 202, and radio, 209, are 

and Radio Sets by Passing Instruction and Information tuned. The processors, 204 and 210, transfer this infor- 

Signals that are Embedded in Television and Radio ^ raat j on to signal processor, 200, for recording and sub- 
Programing Transmissions to Such External Equipment se q Ue nt transmission to a remote data collection site. 

Signal processor apparatus have the ability to identify Simultaneously, processor, 200, is also monitoring se- 
instruction and information signals in one or more in- quentially all other broadcast transmissions in the local- 
putted television and radio programing transmissions, ity to gather further data on programing availability to 
identify and discriminate among one or more pieces of 45 record and transmit to a remote site, 
external equipment to which such signals are addressed, Receiv i ng Selected Information and/or Programing 
and transfer such signals to such equipment as directed. ° # . . 
This permits many valuable techniques for facilitating FIG. 6C illustrates methods for monitoring multiple 
the operation of such external equipment. programing channels and selecting programing and 
FIG. 6 illustrates one possible configuration of equip- 50 information in a predetermined fashion. In this example, 
ment in a home or office or other television and/or microprocessor, 205, is programed to hold a portfolio of 
radio receiving site. Consideration of FIG. 6 is facili- stocks and to receive news about these particular stocks 
tated by consideration, first, of individual examples of and about the industries they are in. Several separate 
the types of co-ordinated presentations that the signal news services transmit news on different channels car- 
apparatus and methods described here can permit. 55 ried on the multi-channel cable transmission to con- 

vv verter boxes, 222 and 201, and to signal processor, 200. 

Governing the Home or Office Environment -pj^ news serv i ccs preceed each news transmission with 

FIG. 6A illustrates a method for governing a home or . a unique signal that uniquely identifies the company or 

office environment. One or more channels of television companies to which the news item refers and/or the 
programing transmissions inputted to signal processor, 60 industries. In a predetermined fashion, microcomputer, 

200 and cable converter box, 201, may contain signals 205, instructs signal processor, 200, to hold examples of 

intended for microcomputer, 205, which signals convey the sought for unique signals in its buffer/comparator, 

information on local weather conditions. Such signals 8, and compare them with all incoming signals. Signal 

might include current outside temperature and baramet- processor, 200, scans sequentially all channels. When it 

ric readings They might include forecast data. Signal 65 identifies a signal of interest, it relays that information 

processor, 200, is always operating and monitors all and the channel identifier, in this fflustration, to nu- 

incoming channels. It can convey such signals to mi- crocomputer, 205. In a predetermined fashion, either 

crocomputer, 205, whenever it receives them. TV sig- microcomputer, 205, or signal processor, 200, instructs 
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tuner, 223, to set cable converter box, 222, to the proper 
channel, and microcomputer, 200, may record the infor- 
mation in memory or transfer it to printer, 221, for 
printing. 

In the same fashion, microcomputer, 205, may also 5 
instruct signal processor, 200, to monitor single or mul- 
tiple television channels and/or radio channels for pro- 
graming of interest to play or record. 

In another example, microcomputer, 205 may be 
preinformed that a certain television program, hypo- 10 
thetically "Wall Street Week," should be televised on 
TV set, 202, when it is cablecast. Microcomputer, 205, 
is preinformed of the time of cablecasting. When that 
time comes, microcomputer, 205, receives no program 
identification signals whatever from TV signal decoder, 15 
203, which indicates that the set, 202, is not on. Mi- 
crocomputer, 205, instructs signal processor, 200, to 
pass all program and channel identifiers on all program- 
ing being cablecast on the multi-channel system. Signal 
processor, 200, receives this instruction from mi- 20 
crocomputer, 205, at its processor or monitor, 12, which 
reacts, in a predetermined fashion by passing also exter- 
nally to microcomputer, 205, all signals that it passes to 
buffer/comparator, 14. Analyzing these identifier sig- 
nals in a predetermined fashion, microcomputer, 205, 25 
determines that "Wall Street Week" is being televised 
on channel X. Then, in a predetermined fashion, mi- 
crocomputer, 205, may instruct tuner, 214, to switch 
box, 201, to channel X and may instruct control system, 
220, to turn video recorder, 217, on and record "Wall 30 
Street Week," and also microcomputer, 205, may in- 
struct switch, 216, to turn TV set, 202, on and tuner, 
215, to tune appropriately to "Wall Street Week." 

Co-ordinating Multimedia Presentations in Time 35 

FIG. 6C can also illustrate how programing deliv- 
ered at different times to one place can be co-ordinated 
to give a multimedia presentation at one time in one 
place. 

Each weekday, microcomputer, 205, receives, about 40 
4:30 PM, by means of a digital information channel, all 
closing stock prices applicable that day. It may receive 
these directly or it may automatically query a data ser- 
vice for them in a predetermined fashion. It records 
those prices that relate to the stocks in its stored portfo- 45 
lio. 

Microcomputer, 205, is preprogramed to respond in a 
predetermined fashion to instruction signals embedded 
in the "Wall Street Week" programing transmission. 
When the "Wall Street Week" transmission begins at 50 
8:30 PM on a Friday evening, several instruction signals 
are identified by decoder, 203, and transferred to mi- 
crocomputer, 205. These signals instruct microcom- 
puter, 205, to generate several graphic video overlays, 
which microcomputer, 205, has the means to generate 55 
and transmit and TV set, 202, has the means to receive 
and display, and to transmit these overlays to TV set, 
202, upon command. Subsequently in the program, the 
host says, "Here is what the Dow Jones Industrials did 
is the past week," and a studio generated graphic is 60 
pictured. The host then says, "Here is what the broader 
NASDAQ index did in the week past," and a studio 
generated graphic overlay is displayed on top of the 
first graphic. Then the host says, "And here is what 
your portfolio did." At this point, an instruction signal 65 
is generated in the television studio originating the pro- 
graming and is transmitted in the programing transmis- 
sion. This signal is identified by decoder, 203, and trans- 
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ferred via processor, 204, to microcomputer, 205. This 
signal instructs miccrocomputer, 205, to transmit the 
first overlat to TV set, 202, for as long as it receives the 
same instruction signal from processor, 204. The viewer 
then sees a microcomputer generated graphic of his 
own stocks 1 performance overlay the studio generated 
graphic. When the two studio generated graphics are no 
longer displayed, the studio stops sending the instruc- 
tion signal, and the microcomputer 205, ceases transmit- 
ting its own graphic to TV set, 202, and prepares to 
send the next locally generated graphic overlay upon 
instruction from the originating studio. 

This is only one of many examples of the co-ordina- 
tion at one time and in one place of programing and 
information material delivered at different times. 

cGo-ordinatingrPrint^and-Video 3 

FIG. 6D illustrates one method for co-ordinating the 
presentation of information through the use of print 
with video. FIG. 6D also illustrates possible uses of a 
decrypter and a local input. 

Suppose a viewer watches a television program on 
cooking techniques that is received on TV set, 202, via 
box, 201. Julia Childs's 'The French Chef is one such 
program. Halfway through the program, the host says, 
"If you are interested in cooking what we are preparing 
here and want a printed copy of the recipe for a charge 
of only 10 cents, press 567 on your Widget Signal Gen- 
erator and Local Input." The viewer then presses but- 
tons 567 on local input, 225, which signal is conveyed to 
the buffer/comparator, 8 (referring to FIG. 1), of signal 
processor, 200, to hold and process further in a prede- 
termined fashion. Five minutes later, a signal is identi- 
fied in the incoming programing on TV set, 202, by 
decoder, 203, which is also transferred by processor, 
204, to buffer/comparator, 8, of signal processor, 200. 
This signal instructs buffer/comparator, 8, that, if 567 
has been received from signal generator, 225, signal 
processor, 200, should, in a predetermined fashion, in- 
struct tuner, 223, to tune cable converter box, 222, to 
the appropriate channel to receive the recipe in en- 
coded digital form and instruct control means, 226, to 
activate printer, 221. The signal transmission from pro- 
cessor, 204, also passes a signal word to signal proces- 
sor, 200, which, in a predetermined fashion, signal pro- 
cessor, 200, decrypts and transfers to decrypter, 224, to 
serve as the code upon which decrypter, 24, will de- 
crypt the incoming encrypted recipe. Then, as part of 
the predetermined operation, signal processor, 200, 
conveys to its data recorder, 16, information that the 
567 order was placed by the viewer and all necessary 
equipment was enabled. When the transmission of the 
recipe is received, box 222, transfers the transmission to 
decrypter, 224, for decryption and thence to printer, 
221, for printing. Other signal decoder, 227, identifies a 
signal in the transmission received by printer, 221, 
which it passes via processor, 228, and buffer/compara- 
tor, 14, of signal processor, 200, to data recorder, 16. 
This signal indicates that the recipe, itself, has been 
received. Subsequently, when signal processor, 200, 
transfers the data in its data recorder, 16, via telephone 
to a remote site, that site can determine for billing pur- 
poses that the recipe was, first, ordered and, second, 
delivered. 

(An alternate method for transmitting the recipe to 
printer, 221, would be for the recipe, itself, to be located 
in encoded digital form in the programing transmission 
recieved by TV set, 202. In this case, decoder, 203, 
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/would identify the signals conveying the recipe and. address in the text.) The transmission then passes 
transfer them via processor, 204, to signal processor, through decryptor, 231, which completes the decryp- 
'200, which would decrypt them, itself, and transfer tion process and passes the decrypted programing trans- 
1 them, via means which in this case it would have, to mission to printer or other means, 221, and also to signal 
\printer, 221.) 5 processor, 200. Signal processor, 200, receives and ana- 
\\ . _ . . ^41 lyzes the signal content of the programing output of 
[Using Signaling and Decryption Techniques to Control decrypterj m to ensure that stripper, 229, and and 
Distribution of Copyrighted Materials generator, 230, have functioned properly. If they have 
FIG. 6E illustrates a signaling and decryption tech- not, signal processor, 200, shuts down the decryption of 
nique which could serve to Tacilitate the electronic 10 the title and prevents its delivery to the customer, 
distribution of copyrighted materials such as books and _ r . - 
movies by tending to discourage piracy and the unau- 1 ne ^ eneral ^ c 
thorized retransmission of copies, whether they be It is obvious to one of ordinary skill in the art that the 
properly acquired or pirated. foregoing is presented by way of example only and that 
FIG. 6E could be any home or commercial establish- 15 the invention is not to be unduly restricted thereby since 
ment but is described here as a book store. Using con- modifications may be made in the structure of the vari- 
ventional laser videodisc equipment and techniques, ous p arts without functionally departing from the spirit 
well known in the art, a publisher has put his full line of 0 f ^ c mve ntion. FIG. 6 should make this clear. The 
books on laser discs in encrypted form and distributed receiver site depicted in FIG. 6 has multiple means for 
one copy of each disc to each of his authorized book 20 rece i v j ng programing transmissions. All received pro- 
store retail outlets. He has also distributed to each a g ra ming is analyzed and evaluated by signal processor, 
conventional computer floppy disk for use on conven- 2 00. Working with microcomputer, 205, which is pre- 
tional microcomputer, 205, that can operate conven- programed to present received programing in predeter- 
tional laser videodisc system, 232, in a predetermined mined fashions determined at the receiver site, signal 
fashion to locate and transmit individual titles in his line. 25 processorj 200, permits and facilitates such presenta- 
A customer comes into the book store and asks to buy ^ Qns - n accordance with the intentions of the suppliers 
a title, hypothetically, How to Grow Grass. The salesman Qf ^ programing at rcmote s j tes . Working together, 
asks the customer for suitable identification, types into proce ssor, 200, and microcomputer, 205, can 
microcomputer, 205, the customer's name and address contro] rf| lQcal cquipment and ma nage local presenta- 
and that he wishes to purchase How to Grow Grass. 30 tions in any fashion feasib i e g i ve n the nature of the local 
Microcomputer, 205, may check to determine that the ^ ^ ramilJg . 
customer has no record as a pirate then transfers his 

name and address to buffer/comparator, 8 (referring to Qf communicating data to a multiplicity 

FIG. 1), of signal processor, 200 and instructs laser of r ^ dvCT statioM( ^ of wWch ^des a computer 

videodisc system, 232, to transmit its encrypted copy of 35 usef ific ^ {s iQ 

How to Grow Grass tc > printer or other means 221 v,a P 6 d ^ ^ ^ 

decryptors, 224 and 231. Laser system, 232, transmrts computers being programmed to process 

one copy of the encrypted title to decryptor 224 and » M CQ J rol signals * 0 Vto modify the user 

one to signal processor, 200, for processing and evalua- ^ to ^ assodated output 

tl0 r n ' i. * a ^ <™ inn ir^ntifi-c devices, each of said computers being programmed to 

In the encrypted title signal processor, 200, identifies ^ £ application, comprising the 

one or more signal words. If signal processor, 200, has accounnuuaw a w r 

the customer's name and address and the bookstore is a ste P s ot: . . . 4i * rt ™ m 

,«.« o„,« ,» 8 ,« ***** S , . ~rrrs"?s o rpiT^ 
ssr: zsttsss. snsss ,s <«• > «— - * — — - 

signal word or words and transfers them to decryptor, application, 

2 S to serve as the code for the first stage of decryp- transmitting an instruct-to-output s.gnal to said com- 

' puters at a time when the corresponding user spe- 

^Decryptor, 224, then decrypts a part of the encrypted 50 cific information is not being transmitted to an 

transmission and passes the partly decrypted transmis- 0Ut P ut device, ,„-„„,„. «;„ 

sion to signal stripper, 229, and signal generator, 230. In detecting the presence of said instruct-to-output sig- 

he decrypted portion of me partially decrypted trans- nal at selected receiver stations and coupling ; said 

mission^sfgnal processor, 200, identifies a second signal ins^ct-tc-output s.gna^ 1 to the computers associ- 

word or set of words which it decrypts in a predeter- 55 ated with said selected stations, and 

mined fashion and passes to decryptor, 231, to serve as causing said last named computers simul aneous y to 

Ae code basis for the second stage of decryption. Signal output their user specific signals to their associated 

processor, 200, also may instruct signal stripper, 229, to output devices in response to nid I mstn^-to-ou - 

remove this second signal word or words. Signal pro- put signal, thereby to transmit to the selected out- 

cessor, 200, also passes the customer's name and address 60 put devices an output signal comprising said data 

and its own unique apparatus, identifier code from read and said related user specific signals, the output 

only memory, 21, to signal generator, 230, which gener- . signals at a multiplicity of said output devices bemg 

ates a signal embedding the customer's name and ad- different, with each output signal specific to a spe- 

dress and the retail outlet's identification in the pro- cific user. 

graming in a suitable place or places in a suitable fash- 65 2. A method according to claim 1, further including 

ion (Signal processor, 200, may also transmit the cus- the step of transmitting a modification control signal to 

tomer's name and address to printer or other means, the computers which are programmed to process modi- 

221 for actual printing of the customer's name and fication control signals, and causing said last named 
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computers to modify their respective user specific sig- causing said last named computers to generate and 
nals in response thereto. transmit their user specific signals to their associ- 

3. A method of communicating data to a multiplicity ated output devices in response to said instruct-to- 

of receiver stations each of which includes a computer transmit signal, thereby to transmit to the selected 

adapted to generate and transmit user specific signals to 5 output devices an output signal comprising said 
one or more associated output devices, with at least data and said related user specific signals, the out- 

some of said computers being programmed to process put signals at a multiplicity of said output devices 

modification control signals so as to modify the user being different, with each output signal specific to 

specific signals transmitted to their associated output a specific user. 

devices, each of said computers being programmed to 10 4. A method according to claim 3, further including 
accommodate a special user application, comprising the the step of transmitting a modification control signal to 
steps of: the computers which are programmed to process modi- 

transmitting an instruct-to- transmit signal to said fication control signals, and causing said last named 

computers at a time when the corresponding user computers to modify their respective user specific sig- 

specific information is not being transmitted to an 15 nals in response thereto. 

output device, 5. A method according to claims 3 or 4, wherein said 

detecting the presence of said instruct-to-transmit last named computers simultaneously start and stop the 
signal at selected receiver stations and coupling transmission of their user specific signals to their associ- 
said instruct-to-transmit signal to the computers ated output devices, 
associated with said selected stations, and 20 ***** 
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